Abstract: Are General Relativity and Quantum Mechanics incompatible? Each in their world, that of the infinitely large and that of the infinitely small, they did not seem to interfere as long as they avoided each other. However, it is their fundamental oppositions that prevent the scientific community from achieving a unification of physics. The proposal of this paper is to provide a mathematical proof of incompatibility, beyond the fact that they have fundamentally different principles, between the foundations of General Relativity and Quantum Mechanics, namely, the deformation of the space-time geometry and the Uncertainty Principle. It will thus be possible to provide an absolute limitation in establishing a unifying theory of physics, if any. Moreover, while respecting the conditions fixed by the Uncertainty Principle, it will be tempted to determine with accuracy and simultaneity, the position and the speed of a nonrelativistic particle, by application of relativistic principles and bypassing the problems raised by such an operation. The Uncertainty Principle as stated by Werner Heisenberg will be then, in the light of observations made on the measurement of the time dilatation and in accordance with its own terms, refuted by the present. 
I. INTRODUCTION
General Relativity and Quantum Mechanics are two ways of conceiving the nature of the Universe. On the one hand, gravity is described as the result of the deformation of the geometry of Space-Time. The nature of the universe is here deterministic. On the other hand, we describe discontinuous forces between subatomic particles whose leaders are bosons. Randomness is intrinsic to the nature of this Universe. Both models usually apply to different scales and situations.
It will be tempted to demonstrate the incompatibility between the fundamental principles of the two models: General Relativity and Quantum Mechanics, respectively, the time dilatation principle and the Uncertainty Principle.
It will be demonstrated here that, first, the conservation of energy is relative and that, second, we can precisely and simultaneously determine the momentum and the position of a subatomic particle, bypassing the problems related to the nonrelativistic aspect of said particle. We will thus demonstrate, by two extremely simple mathematical proofs, the incompatibility between the time dilatation principle and the Heisenberg's Uncertainty Principle, before interpreting the results on the basis of observations made on the measurement of the time dilatation.
II. THE RELATIVE CONSERVATION OF ENERGY
Let X be an object of mass M and U a photon of frequency and energy E.
In the first situation, U is at a distance r 1 of X.
In the second situation, U is at a distance r 2 of X. In both situations, U is observed from an almost flat space-time.
In first situation, the proper time ds 1 , relative to the point in which U is located in the first situation, is expressed by
In second situation, the proper time ds 2 , relative to the point in which U is located in the second situation, is expressed by
If
then
Thus, the more U moves away from X, the more the time ds proper to the point where the photon U is, from the point of view of an observer situated in an almost flat spacetime, increases with respect to dt.
But
We will note E 1 the energy of U in first situation and E 2 the energy of U in second situation.
So, if we apply the time dilatation to the frequency of the photon wave, we have in first situation
and in second situation
The proper times ds 1 and ds 2 , derived from the Schwarzschild metric, 1 are to be differentiated from the proper time of the photon U, these, respectively, corresponding to the times proper to the positions of the photon U in the first and second situations, while ds corresponds to the time proper to the photon itself, as a particle.
Finally, from the point of view of an observer situated in an almost flat space-time, the more U moves away from X, the lower its energy level decreases, without any energy being transferred from U to its environment. Also, the closer U gets to X, the more its energy increases, again from the point of view of an observer situated in an almost flat space-time, without any energy being brought to the system that U constitutes.
In conclusion, from the point of view of an observer situated in an almost flat space-time, the energy level of a photon depends on its frequency, depending on the deformation of the geometry of the space-time in which it is located. The conservation of the energy is then relative.
III. APPLICATION OF THE RELATIVE CONSERVATION OF ENERGY TO A SUBATOMIC PARTICLE'S SYSTEM SUBJECT TO THE HEISENBERG'S UNCERTAINTY PRINCIPLE
Let us start by considering that
where
It is, according to the Uncertainty Principle and as expressed through its fundamental equation, essentially impossible to determine with precision both the position x and the momentum p ¼ mv(and therefore by extension the velocity) of a particle, regardless of observational qualities. [2] [3] [4] We apply this theorem (the principle being demonstrable, especially using Fourier transformation) to nonrelativistic particles. So, we will avoid, in this section, to directly apply relativistic principles to the particle, but we will consider the deformation of the space-time geometry to the point where the particle is located.
A. Application
As seen in Section II, the energy of a photon can vary according to its position. It is then possible, for an observer in an almost flat space-time, to determine the position of the particle moving on an axis, knowing its level of energy.
Imagine that we are this observer. Our particle U, of known mass m, moves toward another object X of known mass M. M is much higher than m. The object X is immobile, without rotation, and homogeneous. The axis corresponding to the trajectory of the particle U is known and rectilinear. Our object X is very far, in our simple example, from any other mass object than our particle U. As our U moves toward our isolated X of mass M, it never has the same level of energy from one position to another.
If we are able to determine with precision the momentum and the position of the particle, precisely and simultaneously, by applying relativistic principle on the point in which our particle is located, we will prove incompatibility between General Relativity and Quantum Mechanics.
Moreover, the fact that the impossibility of determination, namely, uncertainty, is fundamental and independent of the observational qualities does not make the improbability of the previously proposed observational method responsible for the simultaneous and precise determination of the momentum and the position of the particle.
In view of De Broglie's thesis, generalizing the Einstein-Planck relation by applying it to mass particles, we can express
As seen by the principles of pair production process and annihilation process, 5 the mass of our particle corresponds to a potential amount of energy that can be produced. We will then study the particle as a quantity (or more generally a set of quantities) of energy. Thus, if we cannot use the dilatation of the time undergone by a nonrelativistic particle, we can determine, however, as seen in Section II, the relative energy level corresponding to the mass of the particle, considering the photon that it could be (or more generally the set of quantities of masses that could be removed in the form of extractable energy). Thus, from the quantity (here set of quantities) of mass, we would consider the quantity (here set of quantities) of relative energy producible from it. All this could make it possible to circumvent the problem of the nonrelativistic aspect of the studied particle, the relative conservation of the energy being applied to the quanta of energy.
Considering that U is a particle with a mass from which quantity of energy, quantum by quantum, can be withdrawn up to a finite energy quantity e, corresponding to mc 2 , we will express m by its set of masses
where n is a finite positive integer and where each m i is a part of the particle mass m. Then
Also E c 2 ¼
where each E i is a quantum of extractable energy. So
Considering the proof set out in Section II of this file
We can express
and
to finish by
The mass l is here considered as the mass corresponding to the potentially extractable energy, from the point of view of an observer located in an almost flat space-time. The proof provided in Section II covers the case of a quantum of energy, the photon. The mass of the particle does not vary, from the point of view of an observer situated in an almost flat spacetime, according to the curvature of the space-time geometry, considering the nonrelativistic aspect of the particle required by the Uncertainty Principle and the fact that the proof provided in Section II concerns quanta of energy. But the energy level, from the point of view of an observer situated in an almost flat space-time, varies according to the curvature of the space-time geometry, given the fact that its energy E is relative to the frequency of its wave. The mass l is, therefore, not the exact mass m of the particle, but the mass corresponding to the extractable relative energy level E.
we can say, that
Now, as expressed here
If we know v and m, we know k.
As stated above, considering the nonrelativistic aspect of the particle (a subatomic particle with a positive mass m), we cannot directly assign a relative mass l to our particle, given the fact that the m mass of our particle does not vary depending on the curvature of the space-time geometry. However, the releasable energy e has no physical existence either, from the point of view of an observer located in an almost flat space-time. Thus, from the point of view of this observer, the totality of the releasable energy that he could perceive, given the fact that he is not limited as regards observational capacity, is the extractable relative energy E. The said observer cannot determine observatively l, since it does not have a demonstrable physical existence, but he can consider E, without knowing the position of the particle, by establishing it by the observation, as being the extractable energy e (or here the set of extractable energy quantities) modified by the deformation of the space-time geometry that this potential value naturally undergoes, as stated in Section II. To conclude, our observer, being not limited as regards observational capacity, cannot know the relative mass l of the particle, because of its physical inexistence. But he can know the set of extractable energy quantities E, whose energy level varies according to the deformation of the geometry of space-time, as a parameter of the system of the particle, if we naturally consider its physical existence as shown above.
Nota bene: It may be difficult to conceive that the observer can determine E by observation. But the Uncertainty Principle must work independently of the available observation capabilities. Thus, our observer can potentially observe everything and access any data relative to the particle by observation. The only constraint is that it cannot determine by the observation with precision and simultaneity the position x of our particle U, if it already knows precisely the speed v (or p or k). Even if the question is not closed, we will first consider the physical existence of the E parameter of U.
B. Development
Now that we know v, we know k, and nothing in the Uncertainty Principle prevents us from observing by observation the set E of extractable relative energy quantities of our particle at the same time.
Thus, we can develop
where r is the distance between X and U, our particle moving toward the object X of known mass M. Finally, knowing by observation E, v, and k, we know r, so the position x of U on the axis, as an observer with no limitations on observational capability.
We can say, that it is entirely possible, according to General Relativity, to determine, with precision and simultaneity, the momentum and the position of the same particle.
IV. DIRECT APPLICATION TO THE WAVE PERIOD OF A SUBATOMIC PARTICLE SUBJECT TO THE HEISENBERG'S UNCERTAINTY PRINCIPLE
The possibility of determining the extractible relative energy, as seen in Section III, could be questionable. Let us try again to determine the position of the object, this time without having to observe E. We will use the dilatation of the wave period of the particle, as seen in Section II.
We observe again the speed v of our particle U, of known mass m, moving on a known axis, toward the object X of mass M.
However, we know that
So
where h is the wave period. We observe now, as an observer located in an almost flat space-time, not limited in its observation capacities, the relative period H of the wave, corresponding to the h period dilated by the gravitational field of X. Indeed, the Uncertainty Principle does not preclude the precise and simultaneous determination of the speed and the relative period of the wave of the particle. We will express it
and finally develop
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi ffi
Knowing H and v, we know r.
We have determined r, and therefore x of U on the axis. We did it by observing, as an observer situated in an almost flat space-time and not limited in his observational capacities, two parameters whose physical existence at the moment of the said observation are not questionable: The speed v and the relative period H of the wave of our U particle.
We can say, again that it is entirely possible, according to General Relativity, to determine, with precision and simultaneity, the momentum and the position of the same particle.
Nota Bene: The observer is, here and in Section III, interested by the period dilated by the gravitational field of X.
V. CONCLUSIONS
By applying relativistic principles to precisely and simultaneously determine the position and momentum of a massive particle, we prove in Sections III and IV the incompatibility between Heisenberg's Uncertainty Principle and time dilatation and, by extension, the incompatibility between Quantum Mechanics and General Relativity. Perhaps Einstein was right in saying that God does not play dice, perhaps the Uncertainty Principle and the theses that are based on him are correct, or perhaps none of these two models is perfectly exact. But there cannot be in one Universe these two models, precisely and simultaneously.
We can of course ask ourselves whether the observability of E, parameter of the particle U, id est the physical existence of its extractible relative energy, is only a mathematical oddity, but it would be a limit to the observational capabilities of our observer, which the Heisenberg's Uncertainty Principle does not provide.
Moreover, in Section IV, the determination of the position x, after precise and simultaneous observation of the speed v and the relative period H of the wave, from the point of view of an observer situated in an almost flat space-time (which are parameters whose physical existence at the moment of the observation is not questionable), confirms that it is possible to determine, by the application of relativistic principles, the speed v and the position x of a particle like our U, precisely and simultaneously.
By applying relativistic principle to the point in which our nonrelativistic particle is located, we determined the position x of the particle, knowing simultaneously by observation the speed v of the particle. However, we get results showing their contradiction in a situation where both should be correct. As long as the two fundamental models which describe the functioning of our Universe were not supposed to both apply in the same situation, it was possible to conceive them as two effective approximations of the same model, integrating both the Uncertainty Principle and the relativity of space and time. But the mathematical oddity exposed seems to suggest that it is no longer possible to include both without major revision of one or the other, or both. The proposition of a theory unifying physics, of which General Relativity and Quantum Mechanics would just be approximations, now seems unlikely, the two models contradicting each other on a case in which they should both be correct. If General Relativity, proved in particular, by the detection of gravitational waves 6, 7 and other observations, [8] [9] [10] [11] and Quantum Mechanics, supported notably by the recent discovery of the Higgs boson, 12, 13 are both correct, it cannot, in such circumstances, have any theory of everything, of which the two models would just be approximations. Contemporary physics will need to review its foundations, in order to evolve in a coherent way. 14 Finally, for the Uncertainty Principle not to be here refuted, we must conceive that the principle of time dilatation, in itself, may be compatible with it, and that therefore Relativity may be severely revised. The observation does not seem to show that this can be the case, the behavior of the space-time seeming to correspond too precisely to that foreseen by the General Relativity. The indeterminacy theorem does not seem to describe the physical reality. Indeed, it seems that we have just refuted the Uncertainty Principle as stated by Werner Heisenberg, by application, not contrary to the limits posed by the Uncertainty Principle itself, of relativistic principles.
It would now be interesting to consider observations validating the principles of Quantum Mechanics by revising the Uncertainty Principle or by finding an alternative.
